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f TITLE OF THE INVENTION) 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 

[CLAIMS J 

1 - A resin-encapsulated CSP 
do „, type semiconductor 

,1 -«* « e nc apsulatin9 resi „ s „ such 

manner that it < f L a 
na * at is substantially the 

' " ne same as thar n f - 

semiconductor chin < a 
uwr cnip m si2e. the 1 , 

the lead f -an>e including- 

*n„„ lMd . having . thickness _ uer • 

iead frame blank; 

terminal columns having the sam* -r- • 
the l ead , thickness as that of 

ine iea a frame blank *nw k • 

also being adapted to be electric! i 
connected to an external circuit; " 

the terminal columns beino disDO , oH 
inno , disposed outside of the 

«ner leads in such a manner that thev 

inner leads in a * ' t£> the 

in a direction orthogonal to a thickness-wise 
Section thereof, the terminal columns bei 
the su -* a columns being mounted on 

-ne surface opposite the su-'ac* u 

. hB su_ace of the lead frame on which 

^e semiconductor chip < s na . * iCh 

-« "—ted, the terminal columns 
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having terming portions on ^ ^ 

the terminal portions bei„ 9 made of solder, etc. and 
exposed ex-.ern.ny through the encapsulating Iesin suc „ 
tl-t the terminal columns are exposed externally th-o-ch 
the encapsulate resin at their outer sides; and 

the semiconductor chip at its surface having electrode 
Portions hem, mounted on the inner leads by means or .„ 
insulatin, adhesive, and the electrode portions being 
"ranged between the inner leads and being electrical ,y 

connected to tiDs of rv>~ < 

tips of the inner leads by wires . 

2 - A resin-encapsulated CS* ruoo ^ 

type semiconductor 

"•vice in unlch . lMd frame ^ accMdsnM ^ ^ 

--step etching process in such a manner that a thickness 

wnicfc is encapsulated ui-t, 

lated wa.h an encapsulating resin in such a 

■~ -a t it is substantial!, tne same as ^ , f , 

M-iconduetor chip in si2e , ^ lead ^ 

inner leads having a thinness seller than that of a 
lead frame blank; 

terminal columns having :he sa „ e :hickness ^ ^ 

"~ " ank "* b ^ ^egrally connected to the 

'I:;" le " S - 1S ° ^ — ed to be electrically 

connected to an external circuit; 

-he terminal columns be-r« 

oe.ng disposed outsid of the 



M-5599 US 
9-8207 



• *~ i— in . direction orthogonai te a 

«- ^ace o PP o site the ,..„ frame surface m 
P T "™'> en=.ps ul « in9 resin „ a 

«• Coi™ s being ^ 

.nc.ps ulatin9 „ the outer sides therao;; 

the semiconductor chip « ils Iurfac . hay 

Le nav^ng electrode 
Portions being mount ed on the inner leads h 

, . inner leads by means of an 

^suiat.ng adhesive, and the electrode 

electrode portions beina 
electrically connected to tin. w 

to tips of the inner leads by wires. 

3 - The resin-encapsulated csp n, 

^vices of claim 1 , semiconductor 

pad h " 1Cad h « - ^e 

£ - - semiconductor chip is mounted in ,uch a manner 

" eleCtr ° dC hereof are arranged between the 

^ner leads and the die pad. 

A ' A resin-encapsulated csp - 

type semiconductor device in 

which a lead frame shaoed in 

.. eM accordance with a two-s^ep 

e.chmg process in such a m*„ 

l eari • th3t a ^^kness of inner 

leads is thinner than that o* - h . , . f * 

the :ead frame and which is 

encapsulated with an encaosula--- e 

• u 5uja...-g resin in such a 



mann r 
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that it is substantially the same as that of 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as that c 
the lead frame blank and being integrally connected to th, 
inner leads and also being adapted to be electrical!, 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being runted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed exte'rnally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip being mounted on the inner 
leads by bumps arranged on one surface of the semiconductor 
chip, and the semiconductor chip being electrically 
connected to the inner leads. 

5. A resin-encapsulated CS? type semiconductor 
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device in whi ch a lead frajne in ^ & 

two-step etching process in such a manner that a thickness 
of inner leads is thinner than that ,f the lead frame and 
which is encapsulated with an encapsulating resin i, sue* a 
manner that it is substantially the same as that of a 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of a 
lead frame blank; 

" m "" 1 columns the same thickness as .„„ of 

lead frame bU " k " d b »"-9 integrally connected Co the 
inner leads end also being edepted to be electrically 
connected to en externel circuit.- 

the terminal columns being disposed outside of the 
inner leads in such e tenner that they ere coupled to the 
inner leads in . direction orthogonal to a thic k „ess-wise 
direction thereof, the terminal colons being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal, columns 
bein, exposed externally through the encapsulating resin at 

• portion of tips thereof to serve as terminal portions.- 
and 

the semiconductor chip being mounted on the inner 
oy bumps arranged on sar;ace tfc ^ ^ d ^ 

semiconductor chip being elec-r.,.--. 

y eiec.rica.ly connected zo the 

inner leads. 
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«• The resin-encapsulated CSP type semiconductor 
device of any of clai ms 1 te 5 , wherein ^ ^ ^ 
each have a rectangular cross-sectional shape inci,d-, g 
four faces respectively provided with a first surface a 
second surface, a third surface, and a fourth surface, the 
first surface being opposite to the second surface and 
"ush with one surface of the remaining portion of the 
inner lead having the same thinness as that of the lead 
f«me Man,, and the third and fourth surfaces each having 
a concave shape depressed toward the inside of the inner 
lead. 
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f DETAILED DESCRIPTION OF THE INVENTION) 
f FIELD OF THE INVENTION) 

The present invention relates to a r«c,-„ 

ie5 zo a resin-encapsulated 

semiconductor device ean ,hu ^ 

ice capable of meeting the requirement for 

« increase in the number of terminals and having . 

I" 1 " 11 " 2 " - «~ « excellent mounting 

efficiency. More particular!,, 

particularly, the present invention 

re at.s to a resi„-,„ capsul<lted semico „ ductor 

eao portion is tninner in . thickn _ tha „ , ^ 
blank. 



25 
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[DESCRIPTION OF THE PRIOR ART] 

lla shows the co„ figuration of a ^ 
resin-encapsulated semiconductor device (a ^ 
fr«. package). The shown resin-encapsulated semiconduc-or 

> - viC e lBeludM a die pad lln having a semiconductor c - 

connece. to the associated circuits, inner leads 
o- d integrally with the outer ieads in3t 

-30 for electrically connecting tfc . ^ ^ ^ ^ 

-P 1»0. and . resin encapsulating semiconductor 

-ct .he semiconductor chip i 220 from external 

"resses and contaminants. This res <n 

nis resin-encapsulated 

semiconductor device a f fa . 

ri . ' aft6r mou "ting the semiconductor 

°evice » 20 on the bonding pad 1121 - ^ , 
encapsulating the semicond —factured by 

semiconductor chip 1120 with the resin 

-s resin-encapsulated semiconductor device, the number 

I 12 r; 1CadS m2 ^ ~* " - - - -ding 
-VU 21 of the semiconductor chip mo . And , rig. llb 

shows the configuration o* a m , 

taon o. a monolayer lead frame used as 

an assembly member of the resin 

device k """"encapsulated semiconductor 

devace shown in Fig. 21a . Such 

... UCh 8 le ad frame includes the 

bonding pad im for Anting . 

ing tne semiconductor chip, the 
inner leads 1112 to be e!« 

be electrically connected to the 
semiconductor device -ho 

.he outer lead i:: 3 which i s integral 
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with the inner lead 1112 and is adapted to be electrical!-, 
connected to the associated circuits. This also includes 
dam oars serving as a dam when encapsulating the 
semiconductor device with the resin, and a frame serving to 
support the entire lead frame 1110. Such a lead frame is 
formed from a highly conductive metal such as a cobalt, 42 
alloy (a <2% Ni-Fe alloy,, copper-based alloy by a pressing 
working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of resin- 
encapsulated semiconductor device employing lead frames 
like the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. Thus , recent resin . encapsulated 

semiconductor package, particularly \ uad . plate 
Package (QPPs, and thin guad flat packages (TQFPs, have each 
a greatly increased number of pins. 

Lead frames having ia „,r leads ^ ^ 

Pitches among le ad frames for semiconductor packages are 
fabricated ov a photolithographic etching process, uhiie 

-ead frames having inne«- i«aHe , 

g mne. leads arranged at comparatively 

large pitches among lead ''ani. e 

* 90 --ames for semiconductor packages 
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are fahricated by pr „ s ^ ^ 

tor,, ing semiconductor P ac k a 9 es navin, . larM ^ J 
Pins are £abricated fcy subjectin9 a bunk of a ^ 

order of 0 . 25 _ „ a „ etchiRg process _ 

working. " " 

The etching process for forming a ^ 

fine anner leads will be descibeH k • 

desc.xbed hereinafter with 

reference to Fig. in r,' rC r = 

9 10. Fxrst a copper alloy or <2 alloy thin 
sheer 1010 o* a 

o. a thickness on the orde- of o 
^ ^ue. or 0.25 nun (blank 

-.i.. d frame, is CJ .. ned ptr; . ct2y (Fig . l0aj 

P-or.slst. such as . water . soiubje Msein photwj 
"n-amm, potassilM dichromate as a 

Sp " ad in Photoresist fu m , 1020 over . 

over - n e ""Oor surf sees of 
-he thin film as shown in „„ , ob TK 

««« are expose. h Ph °"""" 
are exposed, through a mask o* - 

pattern , Predetermined 
Pattern, to li ght emitted bv a h*„k 

6 thin she « is immersed in » n . 

*velopment to for, a patterned phot 

eK Patterned photoresist film 1030 as 

shown in Fin t.l 

need he ^ " «*•» 

" h " denin9 Pr0 "- ' — an d 

«ch. and then an .tchant contain-no , • 

containing ferric chloride as a 
P»ncipal component is sprayed ao.i.-s- -he fin K 

y e thln sheet 1C10 

etch through portions of th . . K . 

wi« h .„ tHln Sneet 1010 ^ coated 

w i-n w h e patterned Dhoto-... 

- ote..«. se :i2ns 1020 SQ that 
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^ of pre d e t .^ ned si2es ana shspes 

in Fig. l 0d . ' 

Tnen, the patterned resist fii m « = 

" films are removed, the 

~« — — -.o is „ ashed to compUte a 
*«- hav in9 the inner leads ef ^^^^ shapes ^ ^ _ 

P « deterinined are « o; th , ^ ■• 

>y .h. etC M„, proceM are silver . plated _ After - - 

- an adhesive polyiBlda tape u stuck - 

e M l uhen need be - and the die - * 

-. J T ° £ che thickness and ~ cular 

c ; r; sh,pe - th " — — 

thickness of the i-h<~ 

rrora the vie " p ° int °< *««•». 

tne outer lead havino a . 

tnielf »»«« 4 .„ t strength, generally, the 

thickness of the rK,~ 

above. Furthermore, the widrh ~* . 

. h . dth ° f the inne * i^ds must be in 

Whe ran * e of 70 to 80 Im for suc . esfi , , . 

the .- h , ^c.essful w lre bonding, when 

ine e ^=hing process as «i Jlt .- 
•«„ , . -"»«r«. d in Fig. 20 is employed 

-n facricating a iead P ye ° 

"•»•. a thin sheet of a small 
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thickness in t„« ranoe Bf . o Q ^ _ ^ ^ 

inner l.ads sre formed by etching so that the fin . tS „ 
thereof ere arranged et a pitch of about 0.165 mm. 

however. recent » ini . tur , resin-.nc.p.ul.red 
semiconductor package retires inner leads arranged .- 
Patches in the range of 0.023 to O.u ». far smaU.r than 
0.1« When a read frame is fabricated by processing a 

thin sheet of a reduced thickness, the strength of the 

withstand extern.! forces that may app ^ ^ ^ 
the subseguent processes including an assembling process 
»nd a chip mounting process. Accordingly, there is a limit 
to the reduction of the thickness of the thin sheet to 
enable the fabrication of a minute lead frame bavin, £ine 
leads arranged at very small p it:h „ by etchin ,. 

*n etching method previously proposed to overcome such 
difficulties sublets a thin sheet to an etching proc.es to 
<°m a lead frame af t . r reducin , t „. g( 

of the thin sheet corresponding to the inner leads of the 
lead frame by half etching or pressing t . for „ ^ ^ 
inner leads by etching „ ithout reduci „ g ^ ^ ^ 

-ter leads. Houever, probw arise ^ ^ 

-bs.gu.nt proc.ss.s when the lead frame is formed by 

etching after reducino rh. , 

*»» the thickness of the portions 
corresponciino to the in^. i 

inner leads by pr sslng; for example. 
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the s roochnass of th . sur;ac , of 

«.t.,eaa and . di „ ensional accurjty reTjirM m _^ 

;t te,,uns proc - s — >° ■«« MWn9 tha laa 

fabricating p roceiis intricate 

iS als ° necessary - 0 
repeat a platemaking process twice when the 

nen the thickness of 

. . Pomona of t„a m „ shaet corrasponaing te inner 
s „ rMucad by half etchinj subjecti ^ ^ 

"hich also makes the l«w * 

zne lead frame fabricators 
-i^^. A «^icating process 

intricate. Thnc ^ w • 

has not PIeViOUSly PrOP °" d — >°< 

«» - yet baen appliM t<> practicsi 

fabricating processes. 

ISUBJECT T ° » SOLVED BY THE INVENT10NJ 

"eanwhile, there has ^ 

miniaturization and increase in m 

the < mounting efficiency of 

the semiconductor Dac k a „ B » , 

P k39e " eIe «ronic apparatuses are 
miniaturized progressively. . hus a 

"CSP- rchs Package, so called 

substantially eoual to that 0 . 

rc p k the semiconductor chip. The 

CSP has the following advantages. 

1 J First, where the nu .-nb e - 0 * „ 

o. pms of the CSP - s egual 



»:«»< v: 

12 
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*° that of QFP (Quad Flad Pa~k ao< >, 

aa *a-*age) or BGA (Sail G~- 
Package), the C SP enables a remarkable 

-ema.kabie reauction in the 

~ ng area as conpared to the oFp ^ ^ 

the CSP is - - nMber over th . 0 ;; 

;;• in - - - - - . — „ sa dimens 
;:: ieaas - — « . — - o, rhe ou ; 

ne " " arranged at a p it c, of . , 
— ««. the semiconductor packS9e at a ' 

leads are arranged at a pitch of 0 * 
f , H tcn or 0.3 nun or less 

the ma " Potion of the qfp ne-essa-o • 
-crease in costs „ """"^ inV ° lves - 

costs, otherwise the m*e>, 

««icult. Th. BGA Paction is 

BGA „« proposed „ 

m : ' !hiPe ^ and .„.„,., 

" 1<ler P " Ch - --ducin, a dimcultv in 

Moreover. alt ho„,„ the . 1CUUy " " , ° Un ""' 

over.L r.„ ■, P "" ltS "-"tionel 

overell reflou soldering even at rh. • 

v v«n at the pin number in 
°' 300 pi„ s . S o ld er ««« 

• d are incorporated wuh ro a ~> 
Ending on the temperature cvcie ■ • -„. di ' 

BGA reaches 30 to ,0 ^ su _, ".J. " " "» 

Uw -* -hat an upoer l<m**-*< 

^- - Lotion of 
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the pin number ot the BGA is 600 to 700 p ins , „ „ w 

• "oo Pins . In the case o£ the csp ^ uMch 

terminal are mounted in th . shape o( tuo . dimensioni . 
array on the back surface of th . „ p _ ^ ^ 

externa! terminale can b. increased ,„ accordance _„„ 
concepts of the BGA. Hor.over. in the csp , t „. 
reflow soldering can ba permitted, as i„ th . B5A . 

3, Third, as compared to tha OEP or BGA, th. CSP is 
*h°rt in .„ intarconnaction length, and thus lass in the 
P.r.srtic capacitanca, and thereby short in tha trans'e- 

rha 0 P P i5 problematic in tran f r ^ 
«» having . shorte „ ed incerco „ nection iengt)) ^ 

advantageous. Accordingly, the cs» (. .„ 

ny. -ne csp is advantageoua in view 

" m ° Unti " 9 e " Ui "-y »* *« needs to he narrower in 

the terminal pitch whan considering a demand for .„ 
increase in tha number of terminals. 

»«. the present invention is eimed to" provide a 
re.in-enc.psul.ted semiconductor device emptying . le . d 

frame, which is capable of „..-<„„ 

meeting a demand for the 

-niaturitation and increased terminal number. 

(MEANS FOR SOLVING THE SUBJECT HATTERS J 

- a ted semiconductor device in 
accordance with the D -ese~ , 

P-ese... invention is a resin- 
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encapsulated CSP type semiconductor device in which . lea . 
frame sh.ped in sccordance with a two-step etching process 
in a manner that a thickness of inner leads is thinner than 
that of the lead frame and which is encapsulated wi~ an 
•nc.psul.tin, resin in such . . „ anner th „ Jt (> 
substantially the same as that of a semiconductor chin in 
aire, the lead frame induding: i„„ er leads hayin9 , 
thickness smaller than that of . lead frame blank; and 
terminal columns having the same thickness as that of the 
lead frame blank and being integrally connected to the 
-ner le.ds .„„ also bei „, adapted ^ ^ 

~.ed to .„ axternal circuit; ^ 

n.in 9 disposed outside of the inner leads in such a manner 
"at they are coupled to the inner leads in a dire « io „ 
orthogonal to t hick„.ss-wise direction thereof. the 
terminal columns being „ ounted on the surface ^ 
surface on which the semiconductor chip is .mounted, the 
tem.in.1 columns having terminal portions arranged on their 
"P.." the- terminal portions being mad. of solder, etc. and 
exposed eternally through the enc.psul.tin, resin such 
that the terminal columns are exposed externally through 

the encapsulating resin a r -v, • 

9 resin at their outer sides; the 

semiconductor ch-»D ar 

cn-p at its surface having electrode portions 

(Pads) being mounted on the <nrer lead* s 

v.ib _nner leads by means of an 

insulating adhesive, a -,rt , 

and .he electrode portions being 
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eiectricaiiy connected to tips 0 f th . in „ er ^ by ^ 

"oreover. a resin-encapsuiated eemiconductor device in 
. accordance „ ith t „, p „ sent ^ ^ ^ 

encapsuiated CSP type semiconductor device in which a Led 
frame shaped in accordance with a two-step etchin, process 
« a manner that a thickness of inner ieads is thinner t,a„ 
that of th. le .d frame and which is encapauiated with .„ 

encapsulating resin in 

esin m such a manner that it ia 

au.atanti.iiy th. same as that of a semiconductor chio i„ 
th. i.. d IraiM lncludin9: inMr iea ^ ^ ^ 

thickness amaii.r than that of a i.. d £rame bla „ k; ^ 
terminai coiumna havi„ 9 rhe same thickness aa that of the 
lead frame Man* and hein, i„« grally connected to th. 
™ K leadS "~ «"P»- to he eiectricaiiy 

connected to an e.ternai circuit, the terminai coiumna 

It h OUt " ae " in "" leadS - "<> ' ~ 

2 ; " thiCk "— — -ereof. the 
erminai coiumna hein, mounted on the surface opposite the 
■lead frame surface on which rh» 

wnach the semiconductor chip is 
wanted, the terminal columns be<ng exposed 

e -"9 exposed externally 
through the encapsulate resin at rh • 

- resin « their outer sides; the 
semiconductor chip at its ■»,.#. 

SUrfa ~ ^ving electrode portions 

•pads) being mounted on th. • 

the inner :eads by means Qf ^ 

-nsulatir.g adhesive, anri 

the electrode portions being 
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arranged between the inner leads and elec-rican 

rn „. eiec.rxc&lly connect 

to taps of the inner leads by wires. 

I" the resin-encapsulated CSP tvoe c ■ 
. c >P e semi conduct c 

*»« « des„i be d above . the Uaa a = ^ 

' the sercicondu "- «*» *• * sue . Mnner ;j 

*~ eiec trod e pMtions ls arransed _^ 
leads and the die pad. 

r urthe ™ ore . . resi „. encapsulated semiconductor ^ 
» ™- -»«. t h . present invenUon 

encapsulated CSP r v « 0 

type eamcdnductor device i„ which , laa<J 

I"" 6 !haPM " — — - • --s t .p «c b i„ 9 proc ; 

I.' 7" * - -.da ia thinn r J 

It " ^ '~ - — i. ^apa ul a t .d wi th „ 

encapsulating res in in such a 

sucn a manner that ir 

»»b.t.„ tlaUy th . » » 

a ^i P in 

inClUdi " 9: in "« »-* ".vino . 
terminal columns havino th. 

lead , thickness as that • of the 

-tead frame blank w . 

" and being integrally connected to th. 

«eo to an external circuit- th* , 
><L°9 diap osed outside of 

— i „ /7 — - • 

se direction thereo* 
•terminal columns being mounted " the 

1t,d °" the opposite ch e 
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surface of the i aa w * 

- — the terminal celuws hav - 
«"n g ed on their tips; -o. 

wider, etc ,„h 5 e 

"d exposed externally .„.„„„,, 

5 '""Peering resin such that th 
exposed e« erna]1 „ 

"""" throu ' h «» «capsulati„ 9 resin „ th . 
°«.r sides, the semiconductor chip b ei„ 

Y bU " PS «""9ed on one surface of ,„ 
semiconductor chio .. u -tace of the 

Chrp, and the semiconductor chio b. • 
«ectrica lly oonnected to the inner leads. ' 

Also ' a r esin-encaDsulai-«w 

ncapsuiated semiconductor 
accordance with th « 6 in 

the present invention is a 
encapsulated csp tVB6 . . *esm- 

type semiconductor device ,„ w . 
frame shaped in a WhlCh a lead 

P6d acco ^ance with a two-step etchin 
in a manner that a th - u Aching process 

" 3 thic "ness of inner leads is th- 
zh ** of the l ead - thinner than 

e lead frame and whi^h • 

—«n, resin i„ ^ " — -~ - 
— l. lly th . _ t f ' ~ — i. i. 
•*«. the lead .rame i —doctor chip ln 

thicks — 

"rminaa columns havi„ g th# 

-- b ian k a„d j;;; ametM " n " s - - - - 

— leads and also b lntearally " «- 

S ° bei "9 adapted to be el.,- • 
— cted to an external circu-. - he t ^'-""^ 

"«ln 9 disposed ou-.side o- -k "" " 1Um " S 

• inner leads i„ suc „ , 
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^at they are coupled to the inner leads in a di . e _ 

■ orthogonal to thic k n ise directio „ ~ 

terminal columns being mounted on the sutface opoosite «„ 
surface of the lead frame on which the semiconducior dev-e 
> -unted, the terminal columns having terminal port-ons 

arranged on their ti ps; the terminal portions ^ ^ 

-ernally through the encapsulating resin at a portion of 

tips thereof; the semiconductor chip beina m « „ 

ip oeing mounted on the 

inner leads by bumps ar rar >r,~* 

umps arranged on one surface thereof, and 

the semiconductor chin h»,' nn », 

chip being electrically connected to the 

inner leads. 

X" the resi„- a „ capsulated „ p type ^^^^ inn ^ 

-h have . rectan , uUr cross . sectiona2 
u din , four faces r „ pectiveiy ^ 

surface, a second su-fae. - ->. ^ 

su.face. a chard surface, and a fourth 

surface, the first surface beinc oooosite to eh 

surface and flu,* „ lth " """" 

« «* lnner lead havl „ g ^ _ ^ ^ ^ 

8 """" ShSPe *•«••- "ward the inside of the 
inner lead. 

Meanwhile, the CSP t-v/««. 

P type s ^iconductor devices as used 
herein generally means resin - 

"•in-encapsulated semiconductor 
oevices encapsulated wi th an 

^ an encapsulating reS in in a 
manner that each of -u„ 

— e resulting structures is 
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Furthermore. in the resin-encepsurered „ MconducI0 . 

MV1Ce in aCCOrd8 "« " ith «» P«s.„t invention , a 
semiconductor cMp „ ounted ^ inner ieads ^ ^ 

•™,.d on one surface of the SOTiconductor ^ ^ ^ 
..^conductor chip „ d the inner ieads 

connect t0 each ^ ^ ^ ~ 

»,urr.d. and als0 bondings Mn fce carriM ^ ^ ^ 

f EMBODIMENTS] 

Embodiments of the roo<~ 

"""-•nc«P«l.t.d semiconductor 
-ice in ac cord a „ce „ lth «e present inventi0 „ ^ _ 

d " CribM " ith » . riIS , . firs . 

embodiment is sh0 wn in „ 

F1 » la i» « cross-sectionel 
° "e resin-encepsuleted seniconductor ^ 
-ccdio, to the flrat embodiment of present 

erc„-.. etlo „. a of each o£ terminai 
numeral 100 depicts a « • 

dev-e no -"noncapsulated semiconductor 

no a semiconductor chip, n, 
(oad.i . -ecurode portions 

'Pads), 120 wires, 130 a * 

l6ad frame ' 132 *nn.r ^ads, niAa 
a first surface, l31Ab a seconri 

second surface, l31Ac a third 
surface, l31Ad a fourth surface ^33 c • , 

e -e, ,33 terminal columns, 133/, 
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terminal portions, 133B sides, UQ fin 

ISO »n • " enc apsulatino -e«-- 

50 ^ insuia ting adhesive, and 160 a . einfo . ' 
In r einforcing tape, 

tne resin-encapsular ed 
^cording to the f . ^conductor oev i ce 

9 to the farst embodiment = * 
5 no m semiconductor de v-: ~ e 

° " mounted *n a manner that the 
of the , • electrode portions r* 

the semiconductor chip i 10 are 

e ar «nged between -• 
inner leads tk« between tne 

^eads. The semiconductor chip i 10 is , 
connected to r ha electrically 
to the second surface 131 Ab of the 

i-er lead 131 . The electrical c 

encapsulated se • Section of the resin- 

ned semiconductor device 100 to an 
circuit is ar .u- an external 

13 ach ieved by mounting the r. ■ 

semiconductor device 100 

— al so i de . " ^ " — - Semi- 

te 130 used ;„ t e ^ — . The le ad 

sed in the semiconductor device loo 

shaped to ave 7 . ! "° *" ^ »~ "> 

a thickness smaller than 
— nal column 133. Dam bars ^ " 

encapsulating with a resin M " * ^ Whe " 

< raBm Moreov «- although the 1 m h 

-rame processed by etching to have a sH 

. srcbodin.ent, the lead *~ aiP , • 

leaOS " - —-I columns 133 a. . ^ 

- 31 -^v. a thickness of < 0Zm wh ^ 
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Portions of th . lead frame 
131 *«. a thic)tness of 0 „ ^ 

thickness of the l ea * „ or -««Pondi„ g to the 

the lead frame blank. The tips 0 - -s. < 

leads have a " he lnner 

a iine pitcn of 0 12 

5 increase in th . . achieve an 

" the numb « of terminals for 
devices Th * . r sem -conductcr 

f u.th faces j 3Ue and „ 

— ly . This , tructure ianer iea *- 

«- . i. = c IO ss.s. ction .i vi i : ". : — 

«~* « as „ to cause ;;; 60 " 

« the i„„ er ieaos a r . sh "»«.!«*.. 
*- by „ c i " Sh °" " — a Uao 

w ith the semiconductor chin in 

«** . .s d ,so r i bed b .i ou . Houev ;; ip u ; 

— ion of t „ lstin9 therein " — — 

'•We... direct i y th , jMd ' ; " co 

*~ -a U a state " - 

«~ » - ~, I:.. : p :;: :he inn " leaas - 
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encapsulated ^ _ ^ 

ri" ihOW " inri9 - * ' Ui '- "'—tor -P 
*s-s2 shows the line to b. cut by » press . 

A method for the fabrication of the resin . 

'""-encapsulated 

semiconductor device uivi „„„ K . 

« -own in rig 5a " deSC " bed *" — 

an et cV 3 ^ by 

an et ^ng and from which th* 

unnecessary portions are 

moved by a cutting process i« 

thin • P^cess, „ arranged in a manner that 

thin tlDS of the inner leads are a, 

Moreover i- the . ^""^ u P w «^y. 

e ~ ' the inner leads i 

:<DS 0 , th . S l0ng ln thei * length, the 

— P« of the inner leads are k 

' 1Xed by a Poiyimide tape, as 
required. Then, the surface o* th. 

110 . . ° 4 Che semiconductor device 

r.cte;7 ^ «~- - 

~>nn.r that the electrode portions are 

inner leads 131 xh ran9 ' d """"" th « 

131. Then, the semiconductor device 110 ls 
runted f ixeaIy on the ° » 

, , -leads by means of an 

insulating adhesive 150. 

Then, as shown in Fio <;k 
elec . • „ 5b ' the eie «-'°°e portions are 

electrically connected to th* * 

by w-res 120 S h ^ ^ *** ^ lMd « »1 ■ 

°y ^res 120. Subseouentlv ~ 

- B ^y. encapsulation is carried out 
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•it* the conventional en= ap su la:i „g resi „ „ ^ 

Fl " 5 " SUCh " «-">"l'"°n with the r „ in is c> „ " 

- -he terming columj , s _ hst ^^^^ 

th 3 encapsulsti " 9 — — , POItio , s „: 

' - fr _ 130 pro „ ud . d frore 

h ' 133B " " e 130 . as 

— - Sd. la this case . it is „ 

during etching of the l.a* , 
-■».. The dan , bars 136 _ frame portio 

*.«. no as shown ln ri9 ° f . 

'• 6 are removed. Next. 
Portion 133A Md . cf ^ ^ ar _. 

r r 7 fa - °< - «— > — to fabricace . res ; 

<ne.p, ttl . t . d samiconduct 

fcmt.te connection of th. t „ in 
•nc.p.ul.t.d s .n,i conductor devi """" 
h„, * «»lce to an externel circuit 

*" " 0t "y nee. co be 

embodiment uill no „ „e a „ e . ib . d • 
-o 8e. Figs. 8a to o a 

c -'°«-«ctional views 

"sp.c-.ivly illustrating seguer:a . 

Process 'o- th. 1 h etJuen «^ steps of the etchi 

P-ocess _o_ the lead of , 

---s. embooiir.ent shown in 
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»• m ParticLr. the c.- M , sectimsl • r _ 

™ e * ai 81 0 denotes a lead fr an ,. . 

5 820B resist 82 ° A and 

resist patterns, 830 first « 
onen . flrst - °Pening, 8 40 second 

openings, 850 first- ~~ 

first concave portion, 860 second ^ 

... t: - ••- - - 

ely. First , a water . solubIe 

;:r b :r ss r dichromate as a — — - — 

nickel-iron alloy and havino a thickness of k 
^ing desired ™«kn. M of about 0.15 mm. 

9 ae *ired pattern plates »h« 

K ces ' - ne resist films at-- 

-^opening 830 and second openings 8,0, respecti^ 

-ei::; rr 830 is adapted - - - - 

thickne " " CtChed b °" 0m of . 

thickness smaller than that of the lead , 

a subsequent process Tne 

f ^rm desire, T ° P6nin9S M ° 

desired shapes of tips of i nner leads . „ 

^rst opening 830 includes a- i 

tips o* tn • ^ f ° rmi "9 ^e 

of th * inner leads 8in 

Par-ian. k- " t0polo W generated by a 

Partially thinned port^n w 

Portion by etching in a *. lKe 
p-ar.,, a SJ oseguent 

P-ocess can cause hindrance ^ 

a nce •„ a taF . ag process or ^ 
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clamping process for fix . ng ^ ^ ^ 

«• be etched needs to be sufficiently large ^ 
limited to an are. ;or forni „ 9 the fiae portions ^ ^ 
"P3 of the inner i, ads . Thereafter. both surfaces b# ^ 
lead frame blank ,„ formed „ ith resist ^ 

etched using . „ Be . £erric cWoride joiution ^ ^ 
temperature of „ rc « . spray ^ ^ ^ 

The etching procass u terminated at tha point of ^ 

surface has a depth h corresponding to „, of tha thickness 

of tha lead frame blank (rig. et» . 

"though both surfaces of tha laad frame blank ,„ are 
simultaneously atchad In the primary etching p roC ess. It Is 
unnecessary to simultaneously etch both surfaces of the 
lead frame blank „.. for instance> ,„ ^ 

be conducted at the surface of the lead frame blank formed 
with the resist pett.rn 620 B having op e„ in „. ef . d . sirad 

«ing an etch.nt solution. In tMs case , ^ 

process is terminated after «k- , • • 

after obtaining a desired etching 

depth at the etched inner lead f«-«,- 

er lead forming regions. The reason 

why both surfaces of the , 

tne lead frame blank 810 are 

simultaneously etched, as -n rhie ^ • 

~n this embodiment, is to reduce 
the etching time taken < n a e/B .„ . 

a secondary etching process as 
described hereinafter ~ K 

*-ie total time taken for the 
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Pr^ary e„ d seCdndary etching ^ ^ ^ ^ 

»*«n in the c.s. of .tch ing o„ ly on. surf.ce of t „ e l#M 
«»~ Men* OR unich t „, resist pattern ^ ^ ^ 
S »b S .,u.„ tay . th . BU[Uce ptovided ^ 
• «0 etcheo « th . Ilr „ opa „ ing ,„ ^ ^ ^ 

•n etch-r.si.t.nt „ ot .„ elt w„ ,. ciaic uax type HR . WB6 _ ^ 

. ^« Seo so es to fm up t „. ^ ^ ^ ^ 

oover the resist pettern 820A (Fi g . 8c). 

I« i. on„.e.ssa ry to cost th . e.ch-r.sistent lay er *eo 
over th. enur. penim of th . surface ^ ^ 

Pa:t " n e20i ' How.v.r, it is pr . fer .. d th , t 
etch- r .s i ste„ t lay . r 880 be coated over th> entire portion 

the s urfa « f o™ d uit h th. (ilJt recess 850 a „ d 
to cost the etch-resist liy e.- ee0 only on ^ 
•tch- es.st.nt L y .r e 80 „.» . mpleyed ,„ £ „ is 

etch-resistant layer 880 is nor i- • 

1S not limited to the 

aDove-mentioned wax, but mav h» - 

may be a wa * of a UV-setting type 
Since the first recess 850 e«~hed ■ 

e ^ ned »y we primary etching 
P-ocess at the surface formed .„ 

^ec w. v h the pattern adapted to 
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for. a d . airad sbape of the inner ^ _ ^ ^ 

with th , e t ch- raalstant layer 680 , it is ^^^^ ^ 
» th. followln , secondary etchins ^ 

etch.« 5istant layer eeo also enhances ^ nechav _ i ; 

«r.no-.h o£ tha laad frama blank £or the second 
Process. thara h y anabling the ^ - 

P-ibl. to „ able . second etchant seiutiM ^ ^ ^ 
« an incr e asad spraylng pressure> ^ ^ 
of ab0 ve, i„ th . sacond 

* H-ucess. Tne increased 

™ 9 Pressuia Pronotes the proaress ef etcMns in _^ 
—, id „ of th . thick „ ess o£ the iead fr>me ^ in 

«co„ dary atehin , procass ihen> ^ bi ^ k 

to . seco „ aary e;ching p _ ss ^ ^ 

secondary etching process th. , ^ ^ 

process, the lead frame blank 810 is 

etched at its surface formed with the first 
. n Lne "«t recess 850 

a fi at etched 

' tp completely 
perforate the lead frame blank 610 th . K 
„, a _ "* 810 ' thereby forming the 

tiPs 890 of the inner leads (rig. 8d , . 

The bottom surface 870 of each recess formed by the 

P«*.ry etching process and parallel to th. . 

p ra - tIe - 1 to the surface of the 
•lead frame is flat. However K ntK 

' b ° th Slde s «-^ces of each 
'ecess positioned at opposite sides o' the w 

iaes o- the bottom surface 

V'O have a concave sham* 

^Pe depressed toward the inside of the 
inner lead. Then, the * 

lead frame blank is cleaned. After 
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completion 0 £ th* *i . 

the cleaning process, che 

layer 880, and ^ • etck '^si SZ6r .z 
' and re «ist films (resist «— 

,rr;~-- - 

structure of Fi 0 6a ■ * havln * a 

01 rig. 6a is obtained in wh^h 
5 w r.-ch taps 690 c * *— 

" os "* •»«•- « . fine 

«=»-resistent Uyer „„ jnd "~ «* th. 

"i-.ions ' ' ^ U " n ' ' «*- 
" V1 "« to dissolve them. 

oenereliy celled a .,„.„„ 
™* .tchin, „ ethod method". 

«n.n. ss C e„ be obt " •*"""•»". «» that . desirM 

ee obtained. Tne „.„ h4 
-'•b.-icat. the lead , etCh1 " 9 "«"=d used to 

lead fra "« 130 used In the .„ 
••id sho»n in . Che P™««»t invention 

FlSS - 6a «> involves the -„o 
-thod a„ a th . -™-«.p etching 

° for formin 9 a des'red ... 
•«d frame portion . """ d ""P« of each 

P»".rn rorm.,. In . UC1 "' « «ch 

■ t h. ti P a ;;;r nc v uh th * above «- 
~ —den;. 1 :;;;; ;r; lead ^ by 

«h. thickness „ £ the ■ """" 8 " 

ln " er J «ad fp For 

•*•« th, Man, has . t hic k „.ss t red ' 

*»« can neve . ^ /'^ " » - 

« « i„„ ^ and . up " > to 3 le id 

: „ tec . se ,l; - Ch - !1 -- 

•-■>« » sm .,, b ,„ fc . Mckn ss ^ 
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to inner Uaas havinj a ;ineness correjponding m ^ 

1- P>tcn p of 0. 12 0f course> ^ mv ^ 

P0..1M. to xorm in „e r leads h . vins a further redu=ed 
• P"ch oy sd3us?in , the Mank th . cknMs t aM ^ ^ ^ 
wi . 

in th. c„e w„e C . twistin , of £he inner ieMa 
"=u.- in the flbricaUn9 process _ ^ ^ ^ _^ 

■ Sttated ^ 68 - b « «r«xly o b „ inM . Houever 

-o« th . £irst einbodiMnt _ the inner ^ 

«.»*»«y *« tn. 9Meration ef t „ istinj ^ ^ 

oy a connecting member 131B .k 

th . „ " B ** Shoun ln ««• «c,I,. Ihen , 

0 ' member 131B ' Un """"^ <" «~ '—"on 

; V onductor p,ck> '" is eut °" * °< • p«» 

tn. c,« of f . bric . ti „, . laad ^ 

: * r d " 5 " — " * - «. Ueo L y 

; 1B T d " ta • — ~» ■ connect,, member 

iB is arranged on the tins of • 

tips d< . ^ lnnCr l6adS t0 Mnd th « 

Cips d irectly to the die pad as .k 

P ' " Sh ° Wn in 7 ^>- Then, 

"••necessary portions i n , he shao d , 

- c -eod frame may be cut 
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off. Moreover, Fig. 7b < s a ^ 

alo „ 9 the lin . cn C22 ; viek . tliten 

™- -« a ,„ platin , process _ - ; - » 

5 are cut o*f i-« . - P»--icr.s 

no platin , fsaure . MMeover< m 

shown in F<q 6a . ^ 9 3 Shape 

'-9- 6a, a reinforcing tape 160 t* „ i • 

*• generally used as sho ■ " ' 

°' as show " m Fig. 6c (iii) c im<1 . 
re-nfo-c^o -*r, • c '-^>. Similarly, the 

" BB tape 15 als ° used in the case of 
unnecessary potion, i *** 
Po-tions m a structure shown in Fig. 7c While 

^ c —cting member !3lB is cut o-f b 

^ obtain a sh, . * meanS ° f 3 pre " 

a shape shown in Fig. 6c(1 ,« } a c . 

«"P mounted on , 3 —ductor 

"9 ^ape attached thereon. Also 

semiconductor chip is mOUnted 
cns -P is encapsulated with » 

condition where the lead , * 
the lead frame still has the tape. • 

UP 131A of "ch inner lead of the lead , 
in the Iead f«me used 

the sem -oonductor device of this 
e-o«* first em bodiment has a 

-oss-sectional shape as shown in Fig 9(I , Th 

h-s an etched flat surface , 

surface (second surf a'--) mau 

• -1*1. «! ,:;, htly than t(1 " b " hich h " 

c tnan the wid~* u:? 

" u (about 200 ~7Tl) aro 

- u _ w — "w are more r h an 

wn K ac tne central D o-^ 

PO. .ion of the t'Ds uk.. 

t.ps when viewed 
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*» «- Section of the inner lMd . M 

«P «« «h. inner lead has a cross-sec-i , 

opposi-e w,,- "clonal shape havin 

°PP05"e Wlde surfaces. To this .„ 

the od=o,., -though either „ 

opposite surfaces of the tip 131A ca „ ^ 
•Uctric. liy connectM „ a „ mi e "--y 

by a wire l?ni» * P (not snow ~<> 

J 120 A or 120Bf this embodiment ilius , rates the .... 

° f the Ctched "at surface for wire-bo„ d • 

^9. »«!).. in Pig 9 a ref ^ " ^ 

" ^9-9, a reference numeral l3i Ab rto • 

etched flat surface P1C ' S a " 

surrace, l3lAa a surface of a * 
1 and i„, a Iead frame blank 

ana 122A and 12ia „~ 

1Z1B, respectively, a Dlat»H 

P-iateo portion t« «l 
case of r- io q » • . j-w. wi.on. In the 

-^y-Sdi a. there •; * . 

3 P ar ticularly excellent- 
bonding property as ,k excellent w ire - 

• erty, as the etched flat surface d«. 
roughness. Fig.9 (1111 <H d ° M " 0t have 

9.9(iai) shows that the tip 9 3lc of r „ . 

iead of the i.-h * the inne r 

tne lead frame fabricate,,- 

illustrate. i„ J0 ""^ " P"c.,s 

«P- - this case h VI "" b ° nded " 3 

«- »»« of t ;„:; r - boih — °< - 

tne inner lead are fl«, k 

— «.r than th., ■ * wlt,t » 

*" th " l " « direction of th. • 
"'Ones,. In addltlon »" »»« lead 

•«'.«» of the tip S3IC m " 

"an* the " " *— 

oiank, these surfaces have an , , • 

Property a, inferior wi re -bonding 

Perty as compared to that o* th. . 

«»• first embodi *' ^ SUrface °- 

irst embodiment. Fig. 9(iv , sh . 

-P -10 or 93., ebtained fay ^ — - — -ad 

"ear.s of a cress and -k ' Sickness by 

& y etc.-nc. iS wire-bonded to a 
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semiconductor chip Cnot shown}> Jf| c 

pressed surface of • however. a 

rface of the inner lead tip is not £1 

fig. 9(iv). Thus 

' Wi "-°^ng on either of the 

opposite surfaces «k 

aces as shown in Fig. 9(iv)a «r - 

— ~»u. ln „ insufficient uire ■ - 

« Problematic quality. * 
* »c dification „ the resin . encapsulated senlc 

— .« tb. „„ t e ^ odiment „ m _ ^ «- 
*• » a c„ ss . scctional view 1Uustrat d - 

the -sin „ modification to 

-esin-encapsulated semiconductor device of -n 
embodiment, and Fig 2<= &h °* ^ ^ 

° WS an a PPearance of the 

semiconductor device <„ 

vace ln accordance with -he mr>H,-*- 

Fig. 2ef,-,-i • Edification. 
*«• 2c fia, as a v . ew 

trom th « bottom of t-K- 

semiconductor device r<„ ■> 

CVice ' rig. 2c(I) ie a 

u/ ls a front view of thn 

semiconductor device, and Tig 2b is , ^ 

of a r cross-sectional view 

' 3 £ermnal c ^umn taken at a oos — on 

line A1 - A2 of p . ? ^ C ^P^g to 

accord, 9 * device 

r I " ^ m ° difiCati0n iS d — - of the 

"rst embodiment in terminal portion 

Portions at their tips are 

-in l 40 The s , Pr ° trUded * Xterna11 ' * 

»«. The surface of the tip of each 

is plated with solder. Thus „ Potion 

™us, when mounting the r~*< 

encapsulated semiconductor devi ce h 

aevice, the solder is * 
— ri buted throu5h an " uniforms 

^vice 100A of this modi* ic _ ' -.conductor 

-*«..o„ i s ice ntical to that of 
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first embodiment except fo- th . - . 

P .o. the terminal portions l^z 

resin-encapsulated • 

psuiated semiconductor devi~ 
accordance wirh » aevice , 

^th a second embodiment win B . u • 
Tig. 3a is a cro« e ° 6 ° escr ^ed 

a cross-sectional view of - 
» «»i=o„ ductor aewice 6 ° f " "«»-«e.p.«.t. 

cvlce according to rs*> 
3b is a cresfi 9 S6COnd ^odiment, 

a cross-sectional view of *n • 

■ «o SS . sectional vieu ; h ; *«• *• - ...» i. . 

or Fig. 3a. i n Fig , 
de Picts a resin • reference numeral 200 

-sin-encapsulated semiconductor device 210 
semiconductor chip, 230 a lfiad ^ 210 • 

23 ^ a first . , 231 leads, 

far.t surface, 23lAb a second 

^ird surface, 2 31 A d . * AC a 

31Ad a fo »rth surface, 233 , • 

columns, 233a r»-«< , terminal 

A terminaI Potions, 233B sides 235 w 
2 <° an encapsulating resin 250 

^ - -esive, and 2 6 0 a r r f an - inSUlatin9 adheSiV <' 

* - ~ e-diment simi^ ^ ^ " * 

embodiment, the semic* h °* the first 

™e semiconductor chip 210 » 

—ner that the surface on m 3 

Iace ' °n which eler-mH. 

211 ^e formed is » '° d ' portio »* <Pads> 

d ' 15 mo «nted fixedly on « 

^ means of th. • , " leads 23 * 

the insulating adhesive, while the , 

Portions 211 ar( , electrode 

are arranged between . 

---- - - «. pad j: 

inside. The electrod 
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portions 221 are arranged between the inner leads 231 a.-.c 
the die pad 235. Moreover, in the second embodiment 
similarly to the case of the firs; embodiment, electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. In this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 

columns 233 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
-eans of the conductive adhesive and the die pad i s 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
embodiment is made of 421 nickel-iron alloy. However, as 
shown in Tigs. 7 a and 7b, the lead frame 230 is shaped to 

nave the die pad 235 Ann u 

Paa and the inner leads 233 having 4 

Sickness thinner than tha- ^ m u , 

tna. of the terminal columns. The 
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terminal columns each have a thickness of 0.25 nur.. 7he 
inner leads are arranged at a pitch of 0.12 mm, thereby 
meeting a demand for the increased terminal numoer of the 
semiconductor device. The second surface 231Ab of each 
inner lead is fiat, such th „ is ea£y tQ wire . bondf ^ 

third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (wire bonding surface, is narrow. Moreover, 
the fabrication of the resin-encapsulated semiconductor 
device of the second embodiment is carried out in 
accordance with substantially the same process as that of 
the first embodiment. 

For example, in a modification to the resin- 
encapsulated semiconductor device of the second embodiment, 
an opening 233C is formed on the tip of each terminal 
column 233 as in the modification to the f irst- embodiment . 
The opening is protruded externally from the encapsulating 
resin 240 such that the tip having the opening serves as 
the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance with a third embodiment will now be described. 
Tig. <a is a cross-sectional view of a resin-encapsulated 
semiconductor device in accordance wish a third embedment, 
and Pig. < b is a cross-sectional view of an inner lead 
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taken along the line A5-A6 of Fig. Also , Fig> ^ 

a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. 4a . In Fig. 4, a reference numeral 300 
depicts a resin-encapsulated semiconductor device, 31C a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 33:*c 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
340 a encapsulating resin, and 360 a reinforcing resin. 
Unlike the first or second embodiment above, the 
semiconductor device 300 in accordance with this third 
embodiment includes bumps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 
second embodiment, the lead frame 330 used in the second 
embodiment is made of < 2 | nickel-iron alloy. However, the 
lead frame 330 is shaped to have the tips 33IA cf the inner 
leads having a thickness thinner than that of the terminal 
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columns. as shown in u ^ ^ ^ 

333 «, equal to the aead £rame Man|[ , n thicknes ^ 
tips 331A of th. inner leads arc ,0 =m thick. , nd ;he 
remainin, portions other than the tips 331A of the i.-.ne- 
3»ds are 0.15 mm thick. such that .the lead frame has a 
strenqth sufficient to withstand the subsequent processes 
The inner leads are err.nq.d at a pitch of «, thereby 

"eetin, a demand for the increased terminal number of the 
semiconductor device. The second surface 33!*b of ea-h 

The third and fourth surfaces 331Ac and 331Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strenqth even thou , h 
the second face .wire bondinq surface, is narrow. Moreover, 
the fabrication of the r.sin-enc.psulat.d semiconductor 
"vice of the second embodiment is carried out in 
accordance with substantial!, th. same process as that of 
the first embodiment, except that th. semiconductor chip is 
runted fix.dl y on th. die pad. followed bv encapsulation 
with the encapsulating resin. 

Tor example, in a roodif ication tQ ^ ^ 
encapsulated semiconductor device of the third em^odi.ent 
an opening 333c is formed on the tip of each terminal 

column 333 as in the modification co -s. , 

uon co * h e f;rst embodiment 

fl s shown in Tic. 7 tk« 

w *• Jne ocei'nn ,• _ 

open.ng is protruoeo externally 
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from the encapsulating resin 3m su=h ^ ^ ^ ^ 
the opening serves „ tne tenilinil 333A 

(EFFECTS OF THE INVENTION) 

The present invention provides . resi„-en=apsula-ed 
. semiconductor device employing the above-mentioned lead 
tarn, which is cspabl, „ f meeting . demand ,„ th « 
increased tentina! number and is excellent in moun .. in9 
efficiency. Furthermore. the resin-encapsulated 

semiconductor device in accordance with this invention does 
n=t reuuire a process of cutting or bending the dam bars as 
in the case of using a lead frame having outer leads as 

encapsulated semiconductor device does not have a problem 
in that the outer leads are bent, or a problem associated 
with coplanarity. m addition to these advantages, the 
resin-encapsulated semiconductor device has... shortened 
interconnection length as compared to the OTP or the bga 
»"«.b, the semiconductor device can be reduced in . 
P-rasitic capacity, and shortened in a transfer delay time. 



